Summary. A simple model is proposed to relate spermatozoan numbers to the probability of conception, based on the Poisson distribution. It is compared with van Duijn's (1964) model. Both models are fitted to several series of data taken from the literature and either model gives a satisfactory fit. The Poisson model may be preferred because it is easier to apply and has a simpler biological interpretation.
Introduction.
The probability P of conception following coitus or insemination is a function of the number, or concentration, of spermatozoa. Let N be the number, or the concentration in a given volume. Curves observed in numerous examples of data on artificial insemination in animals show that P rises sharply with N, then flattens out towards a plateau (Salisbury and van Demark, 1961) . To represent this curve, van Duijn (1964) proposed a general equation of fertility based on certain considerations of sperm kinetics. A simplified form of the expression is where Pro is the maximum that P can attain, k is a constant and N i is a threshold value below which the probability of conception is zero. This model fits the data presented by the author remarkably well. Nevertheless, we have reservations about the hypotheses on which the model is based. It Method. - The parameters of the model were estimated by the method of minimum X z using the Nelder and Mead direct-search method (O'Neill, 1971 ; Hill, 1978) . The minimized x 2 value was used to test the goodness of fit.
Results and discussion. David et al., 1980) . One complication for human reproduction is the possibility of intercourse several times in the same menstrual cycle, which leads to some manner ;f accumulation of spermatozoa. A simple hypothesis is that the probabilities of fertilization from acts of intercourse on different occasions are statistically independent. If we denote by P f ,i, P f , j and P f ,ij the probabilities of fertilization for intercourse on day i only, day j only and the two days i and j, respectively (assuming intercourse at most once per day), then
Such an hypothesis has been tested on reliable data and found to give encouraging results (Schwartz, Macdonald and Heuchel, 1980) . Assuming the Poisson model, it follows that P f , i = 1 -e-m i and hence that P f , ij = 1 -e-( m i +m j ), thus the probability of fertilization depends upon the sum of the numbers of efficacious spermatozoa from the two acts of intercourse. Note, however, that in 
